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Objective. To describe pharmacy curricula in psychiatry and neurology and to report on neuropsychi-
atric pharmacy specialists’ views on optimal curriculum.
Methods. Design and administer one electronic survey to accredited pharmacy programs asking them to
report information on curricula in psychiatry and neurology for the 2014-2015 academic year. Design
and administer a separate electronic survey to board certified pharmacists with an academic affiliation
who are members of the College of Psychiatric and Neurologic Pharmacists (CPNP) asking about their
teaching activities and their opinion on optimal curricula.
Results. Fifty-six percent of pharmacy programs and 65% of CPNP members responded to the surveys. The
program survey revealed greater than 80% of topics were taught by full-time faculty. Didactic lecturing, team-
based learning, and case studies were the most common teaching methods. Programs dedicated the most
didactics (3 to 51 hours) to epilepsy, depression, schizophrenia, substance use disorders, and pain. Autism,
traumatic brain injury, personality, and eating disorders were either not taught or given# 1 hour of didactics
inmost programs. Inpatient psychiatry had themost APPE placements with amean of 19.6, range 0-83. APPE
electives in psychiatry outnumbered those in neurology 5 to 1. CPNPmember survey results showed 2 out of 3
members agreed that curriculum could be improved with additional APPEs in psychiatry and neurology.
Conclusion. Didactic hour distribution in psychiatry and neurology could be improved to better align with
board certification in psychiatric pharmacy (BCPP) recommendations and disorder prevalence and complex-
ity. Specialists recommend an experiential component in neurology and psychiatry to combat stigma and
improve pharmacist knowledge and skills.
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INTRODUCTION
In the United States, approximately 1 in 4 individuals

suffer from a psychiatric diagnosis and 1 in 5 suffer from
aneurologiccondition.1,2Collectively, theseneuropsychiatric

disorders are the number one cause of disability in theUnited
States, surpassing cardiovascular disease.3 Neuropsychiatric

disorders are also among the top 5 most costly disorders in

theUS, on parwith cancer.4 In his 2013 testimony toCongress

calling for increased mental health care funding, Dr. Thomas

Insel, theNational InstituteofMentalHealth (NIMH)medical

director, reported the United States spends $317 billion

annually on psychiatric disorders when considering
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direct health care expenditures and indirect costs includ-
ing loss of productivity.5 Neurologic conditions such as
migraine, are among themost debilitating and costly of all
chronic conditions. Direct costs for migraine treatment
were found to be $2,571 per person per year higher than
persons without migraine who suffer from other chronic
conditions.6 The cost of neuropsychiatric disorders is
high but research shows that diagnosis and treatment
can improve health outcomes and decrease costs. A
2016 global return on investment (ROI) analysis showed
significant value in treating depression and anxiety with
an ROI of 3-6 to 1, in dollars saved through improved
productivity and health outcomes.7 Recognizing the
societal impact of one of the most common neuropsychi-
atric disorders, depression, the U.S. government published
2016 recommendations calling for widespread depression
screening and referral for accurate diagnosis and treatment
in persons aged 12 and above.8,9

Pharmacists require knowledge and skills in recogniz-
ing and treating these commonand costly disorders, but the
breadth and scope of education provided by pharmacy pro-
grams in the US remains largely unknown. The need to
describe, evaluate and share knowledge of pharmacy cur-
riculum is timely given the number of accredited programs
offering a PharmD in theUS has nearly doubled from 72 to
135 between 1987 and 2015.10 Pharmacy curriculum rec-
ommendations exist for several therapeutic areas including
oncology, pharmacogenomics, pediatrics, geriatrics, and
substance abuse, but not psychiatry and neurology.11-15

In order to develop recommendations for optimal cur-
riculum in psychiatry and neurology for pharmacy pro-
grams, the College of Psychiatric and Neurologic
Pharmacists (CPNP) created a task force comprised of
pharmacists with expertise in psychiatry and neurology,
fromdiverse geographic regions and fromboth public and
private academic programs. Curriculum design and cur-
riculum committee experience of the task force members
include four members with$20 years of experience, four
members with 10 to 19 years of experience, and two
members with less than 10 years of experience. Members
of the task force were charged with describing current
curriculum in psychiatry and neurology and recommend-
ing optimal curriculum. The American Association of
Colleges of Pharmacy (AACP)’s academic affairs di-
vision collaborated with CPNP through active partici-
pation and by providing information on accredited
pharmacy programs (eg, contacts, size, year of inception).

Rationale for including both psychiatric and neuro-
logic disorders in this report included an alignment with
CPNP’s mission “to advance the reach and practice of
psychiatric pharmacists.” In addition, the pathophysiology
and treatment of both psychiatric and neurologic disorders

involve brain mechanisms and evaluation of behavior and
motor features.16 Dementia is an example of a diagnosis
which presents with both neurologic and psychiatric fea-
tures, making categorization challenging. Using the term
“neuropsychiatric disorders” to describe both psychiatric
and neurologic disorders has been encouraged by some
psychiatrists and neurologists as a way to realign these
central nervous system disorders.16 Such realignment
may be associated with positive outcomes as discussed
byWhite and colleagues, including reduced discrimination
for individuals living with psychiatric disorders and nar-
rowing the mortality gap in patients with serious mental
illness.17 Indeed, the NIH recognizes psychiatric and neu-
rologic disorders collectively as “neuropsychiatric dis-
orders” when reporting disability adjusted life years
(DALYs) associated with chronic diseases.3,4

METHODS
There were two separate surveys developed by the

task force. The first electronic survey was designed to
assess the neuropsychiatry curriculum in clinical thera-
peutics in pharmacy programs during the 2014-2015 ac-
ademic year. Faculty involved in curriculum at pharmacy
programs were asked to report their credentials and prac-
tice sites, hours of instruction, Introductory Pharmacy
Practice Experiences (IPPEs), Advanced Pharmacy Prac-
tice Experiences (APPEs), skills taught, and instructional
methods utilized.A second electronic survey askedCPNP
memberswith board certification in psychiatric pharmacy
and an academic affiliation to describe their own teaching
involvement. Theywere also asked to provide recommen-
dations on what should be taught in therapeutics of neu-
ropsychiatric curriculum of pharmacy programs (eg,
hours of instruction, IPPEs, APPEs, clinical skills). Items
on curricular assessmentwere not included to keep survey
length in check. Curricular content and teaching method-
ology were the focus of this investigation.

Both surveys were developed with input from the
task force, CPNP board of directors, AACP academic
affairs staff, and field testers. Ten CPNP members field
tested both electronic surveys for content and clarity.
Field testers included four experienced academicians
($20 years in academia), four mid-career individuals
(10-19 years in academia) and two newer academicians
(#9 years in academia).

This input was used to further refine both surveys
that were electronically administered late quarter 2015;
closing December 2015. With a survey completion goal
of 75%, participants received survey reminders both elec-
tronically and personally from task force members. Both
surveys were approved by the University of Southern
California’s (USC) Institutional Review Board. The task
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force analyzed de-identified data from both surveys, con-
ducted a literature review on curricular issues, and consid-
ered the Accreditation Council for Pharmacy Education’s
(ACPE) 2016 accreditation standards in this report.

USC’s statistician used SAS version 9.4 (Cary, NC)
with an alpha of .05 to compare survey responses. Phar-
macy program faculty responses were compared by size
of graduating class (1-99 vs 100 or greater) and age of
pharmacy program (first graduating class pre-1990 vs.
1990-present). Member survey responses were com-
pared by age (#35 years or.35 years old), board certi-
fication year (pre-2005, 2005-2010, 2011-2015), and
status of employer (academic institution vs. health
system).

RESULTS
Fifty-six percent (75/133) of program faculty sub-

mitted survey data. A survey was considered complete
if .85% of data on faculty credentials, didactic hours,
and experiential learning was provided. The survey sam-
ple was representative of pharmacy programs in the US
given responders and non-responders were similar with
regard to geographic region (Northeast, Midwest, South,
and West), [p5.84], public/private status [p5.75], class
size #99 or $100 [p5.85] and age (pre-1990 or post-
1990 [p5.32]) using Chi squared test. Greater than 80%
of therapeutics topics were taught by full-time clinical
faculty defined as “faculty engaged in practice-based

teaching.” Clinical faculty teaching topics in psychiatry
usually had board certification in psychiatric pharmacy
(BCPP) (45%-77%), while board certification in pharma-
cotherapy (BCPS) was more common for neurology
topics (37%-73%) since there is no specific credential
for neurology (Figure 1).

The certified geriatric pharmacist credential (CGP)
was held by ,10% of faculty for most neuropsychiatric
topics, but exceptions included pain (10.7%), Parkinson’s
disease (26.7%), and dementia (32%) as the topics with
relatively higher percentages of faculty holding the CGP
credential.

Faculty from the 75 programs who responded to the
survey indicated neuropsychiatric topics were most fre-
quently taught in the P3 year for 64% of programs, while
43% of the programs include this content in the P2 year.
Very few covered this material during the P1 year (13%).
Onaverage, programsdevoted$3hours to pain (3.4 hours)
and epilepsy (3.4 hours) among neurology topics, while
depression (3 hours) and schizophrenia (3 hours) were
the highest averages among the psychiatry topics (Figure
2). Of note, the majority of programs reported no lecture
time for personality disorders (69%), autism spectrum dis-
order (65%), traumatic brain injury (59%), and eating dis-
orders (51%) despite these conditions potentially affecting
an individual throughout his or her lifespan.

Programs varied greatly in terms of the number of
APPE slots offered during the 2014-2015 academic year.

Figure 1. Topics taught by BCPS and BCPP faculty. Includes data from 75/133 programs. The X-axis lists the percentage of board
certified pharmacists who reported teaching neuropsychiatric topics in clinical therapeutics and the Y-axis lists the neuropsychi-
atric topics taught.
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Available APPE placements in psychiatry outnum-
bered those available in neurology by 5 to 1. Acute in-
patient psychiatry placements (52.9%) were the most
common type of neuropsychiatric APPE followed by
geriatric psychiatry (19%) and ambulatory psychiatry
(18.9%). Fewest opportunities for APPEs existed for pe-
diatric psychiatry, forensic psychiatry, and ambulatory
neurology. For programs with available psychiatry and
neurology APPE rotations, the number of potential place-
ments that went unfilled were 231 in psychiatry and 52 in
neurology for the 2014-2015 academic year. It was not
possible to calculate the average of unfilled APPE place-
ments due to the variability of placement opportunities
within programs and variability of responses. For exam-
ple, out of 72 distinct program responses regarding
APPEs in psychiatry, 29 reported “0” unfilled APPEs,
18 selected “unknown,” with the remaining responses
varying from 1 to 30 unfilled psychiatric APPEs. Out of
66 distinct program responses regarding APPEs in neu-
rology, 27 reported “0” unfilled APPEs, 25 selected “un-
known,” with the remaining responses varying from one
to seven unfilled neurologic APPEs. IPPE placements in
psychiatry and neurology were too limited to include in
this report.

The majority of preceptors for APPEs who held
board certification were BCPP with the exception of the
acute care inpatient neurology rotation in which BCPS
certification outnumbered BCPPs (20% vs 6.7%). Phar-
macy residents were also involved in teaching psychiatry
APPEs (PGY1 22.7%; PGY2 26.7%) and neurology
APPEs (PGY1 9.3%; PGY2 6.7%). Fifty-four percent of
programs offered student-driven research projects in

psychiatry or neurology,while 48%offered interprofessional
education in neuropsychiatry.

The pharmacy program survey asked respondents to
describe how neuropsychiatric content was taught in the
2014-2015 curriculum, including any content delivered
outside of a therapeutics course (eg, lecture, case confer-
ence, performance-based laboratories). Didactic lectur-
ing, team-based learning, and case-study activities were
the most common teaching methods reported. Among the
77 free-text responses, approximately 65% of programs
reported lecture to be the primary method of content de-
livery within their program. With that said, two-thirds of
respondents reported these lectures coincided with case
discussions and/or concurrent practical lab sessions. No-
tably, nine programs reported almost exclusively utilizing
lectures to deliver neuropsychiatric content. Slightly
more than one-third of respondents indicated utilizing
team-based learning (TBL), problem-based learning (PBL),
or integrated, case-based team-taught methods for
content delivery. Most commonly, TBL was combined
with some other method, including lecture, laboratory,
cases, or a patient panel. Resident teaching involve-
ment most often consisted of presenting didactic lectures
with some participation in case-based and TBL.

Types and number of APPE offered were compared
across all programs by calculating an APPE ratio. The
APPE ratiowas calculated by dividing the number of each
type of APPE available (eg, acute care psychiatry or acute
care neurology) by the size of the graduating class in
2014. Comparisons of APPE ratios between all offerings
in psychiatry and neurology show 1 out of every 5 stu-
dents had an opportunity to select an APPE in psychiatry

Figure 2. Number of reported hours of didactic instruction per topic. Represents data from 75 out of 133 pharmacy programs. Multi-
colored bars across the X-axis compare the mean percentage of time devoted to teaching didactic clinical therapeutics in psychiatry
and neurology for each topic listed on the Y-axis.
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whereas only one in 20 students had the opportunity to
select an APPE in neurology. Psychiatry APPE offerings
were significantly more plentiful than neurology APPE
offerings (p,.0001) according to Wilcoxon signed rank
sum test. Acute care psychiatry APPEs were four times
more prevalent than ambulatory care psychiatry APPEs
(p,.0001) using Wilcoxon signed rank sum test (non-
parametric version of a paired sample t-test). There were
no statistical differences in the APPE ratio or between
psychiatry and neurology APPEs based on age of school
(first graduating class before 1990 vs. 1990 or after) or
class size (1-99 vs 1001).

There were 173 out of 267 (64.8%) respondents to
the member survey comprised of 17% tenure-track fac-
ulty, 31% non-tenure track and 39% of members with
adjunct/affiliate status. A survey was considered com-
plete if.80%of the contentwas completed. Themajority
of respondents were assistant professors (31%), followed
by associate professors (25%), and full professors (16%);
the rest were clinical instructors or research faculty. Nine-
teen percent reported teaching at multiple pharmacy pro-
grams. Themajoritywere practicing at government-funded
medical centers, including VA and non-VA facilities
(40%). Approximately 81% of respondents agreed that
students received adequate instruction in pharmacology/
chemistry before therapeutics coursework. Regarding di-
dactics in therapeutics, 74% agreed there were sufficient
faculty qualified to teach psychiatry, while only 50% felt
their institution had enough qualified faculty to teach
neurology.

Members were more likely to be involved in experi-
ential teaching 123/173 (71.9%) compared to classroom-
based teaching 103/169 (60.9%) and experiential teaching
wasmore often reported in psychiatric vs. neurologic prac-
tice settings (Figure 3). Respondents were much more
likely to be involved with APPE than IPPE psychiatry
experiences with 88.7% precepting at least one APPE stu-
dent (range of 1-30). There were no neurology IPPEs
reported and few members (N55) were involved in pre-
cepting APPE students in neurology. Textbooks, journal
articles, and the DSM-5 were the most commonly re-
quired reading materials for APPEs in psychiatry and
neurology.

Most respondents recommended 3 hours of therapeu-
tics for schizophrenia, depression and epilepsy; 2 hours for
Parkinson’s disease, stroke, dementia, headache, pain syn-
dromes, bipolar, anxiety, sleep, and substance use dis-
orders; and 0.1-1 hour for multiple sclerosis, traumatic
brain injury, autism spectrum, obsessive compulsive, post-
traumatic stress, attention-deficit/hyperactivity, personality,
and eating disorders (Figure 4). These recommendations
were consistent with the average hours per topic reported

in the program survey. The main discrepancies between
hours taught and teaching hours recommended were for
topics not taught by more than half of the programs, such
as autismspectrum, eating disorders, personality disorders,
and traumatic brain injury. Between 50 to 70% of respond-
ing members recommended that these topics should be
taught for 0.1-1 hour, indicating these topics should be
considered for increased didactic instruction time in neuro-
psychiatry curricula.

There were some differences to which clinical skills
members “recommended” and which skills they were
teaching in APPEs (Figure 5). Comments did not reveal
potential reasons for this discrepancy. Nearly all respond-
ing members (98%) suggested that mental status exam
should be taught, 96% for side effect monitoring scales,
94% for motivational interviewing, 92% for shared de-
cision making, 89% for neurological exam, and 87% for
psychiatric rating scales, yet only between 30% and 75%
reported teaching these skills. Eighty percent suggested
a first-person account from a consumer or National Alli-
ance on Mental Illness (NAMI) member should be cov-
ered in the curriculum. Therapeutic textbooks andDSM-5
were the most commonly required reading materials for
neuropsychiatry topics, with 73% of members reporting
them as required for therapeutic courses and 48% for
neuropsychiatry APPEs.

Distribution or sharing the teaching load among fac-
ulty appeared to be somewhatmore common in neurology,
compared to psychiatry with more than 60% of respon-
dents reported share the didactic teaching load for topics
related to epilepsy, multiple sclerosis, Parkinson’s dis-
ease, dementia, stroke, pain syndromes and headache
whereas only 40% to 60% reported sharing the teaching
load for topics in psychiatry such as depression, bipolar
disorder, schizophrenia, eating disorders, personality
disorders, autism spectrum disorder and anxiety-related
disorders.More faculty teaching neurology hadBCPS cer-
tification which may be indicative of a shared teaching
load.

Members were asked to comment on other instruc-
tional components for psychiatry and neurology. Com-
ments revealed three major elective classes offered in
neurology, psychiatry, and drugs of abuse. Psychiatry
electives were mentioned 15 times, and covered a wide
range of disorders from electroconvulsive therapy (ECT)
to mood disorders. Neurology electives were mentioned
eight times and drugs of abuse electives were mentioned
six times. Psychiatry cases were taught using an “inte-
grated approach” in an “interdisciplinary setting” accord-
ing to comments from three members. One respondent
said that they “believed these topics should be stressed
in PGY2 residencies, not in pharmacy schools.”
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There was no statistical difference in the distribution
of types ofAPPEs reported bymembers based on their age
or year of board certification. Those newly board certified
in psychiatric pharmacy (2011-2015) were significantly
more likely to be teaching APPEs in inpatient psychia-
try compared to those who first certified before 2005
( p,.0001). In addition, a positive association was found
between age (.35 years old) and teaching acute care in-
patient psychiatry (p5.01) by Chi-squared analysis. This
seemingly contradictory finding appears due to greater
numbers of survey respondents under age 35who certified
between 2005 and 2010 and reported teaching in clinic
settings.

DISCUSSION
Results from both program andmember surveys pro-

vide information on the current status of clinical didactic
and experiential education in psychiatry and neurology
at pharmacy programs in the United States during the
2014-2015 academic year. Survey results, educational
literature, and ACPE 2016 accreditation standards were
utilized by members of the curriculum paper task force to
develop curricular recommendations for psychiatry and
neurology discussed in the following sections.

Faculty are teaching a broad range of didactics and
experiential components (Figures 1 and 3).Disorder prev-
alence and the likelihood of pharmacist interaction should

Figure 4. Specialist recommendations for hours taught by neuropsychiatric topic. Depicts member recommendations for the
relative amount of didactic hours that should be allotted to each therapeutics content area in the pharmacy curriculum. The Y-axis
lists the content area and the X-axis lists the mean percentage of time recommended by members.

Figure 3. Depicts the APPE teaching environment/setting reported by members. Acute care inpatient psychiatry was the most
common clinicial environment followed by geriatric psychiatry, and ambulatory care psychiatry. Acute care inpatient neurology
was the most commonly reported neurology teaching environment.
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be considered when assigning didactic hours. In most
cases, programs reported devoting more instruction time
to more common disorders (eg, depression, epilepsy,
pain) where pharmacist interaction time is considerable.
Exceptions were autism spectrum disorder, traumatic
brain injury, and eating disorders, which were not taught
at all in some pharmacy programs despite being present in
at least 1%of the population. However, it is possible these
topics were covered within broad therapeutic areas such
as “Pediatric Psychotherapeutics” for autism spectrum
disorder, or “Introduction to Psychiatry” for personality
disorders. Of note, pharmacy programs devoted signifi-
cantly more time to schizophrenia and Parkinson’s dis-
ease even though the prevalence for these disorders is
estimated between 0.5% and 1%.1,2,18 The significance
of drug therapy in treatment, high morbidity and mortal-
ity, and program faculty preference or expertise are addi-
tional factors that likely influenced instructional time
allotment.

Over the past decade, pharmacy programs appear to
be employing more interactive teaching methods for de-
liveringneuropsychiatric content.Programsurveycomments
on teaching methods revealed a majority of programs rely
on a combination of lectures, case conferences, problem-
based teaching, or TBL to deliver didactic content. Approx-
imately 15% reported teaching neuropsychiatric content
exclusively through traditional lectures. This contrasts
with the 2007 report from Cates and colleagues stating
approximately 75% of therapeutics content in psychiatry
was delivered by lecture format with 25% delivered
through case-based learning approaches.20 Team-based
learning and case conferences were among the most com-
monly used interactive teaching methods according to our
2015 survey.21

Multiple sources highlight the issue of social dis-
tance, stigma, and its impact on pharmacy students’ per-
spectives on individuals living with mental illnesses such
as schizophrenia or neurologic conditions such as epi-
lepsy.22-25 Stigma has been shown to negatively impact
care for both psychiatric and neurologic conditions.22-25

Health care professional students report feeling uncom-
fortable interacting with a person with a severe mental or
neurological condition, reporting that “it is difficult to
know how to talk to them or their families.”22-25 Address-
ing these issues is paramount to ensure students are best
prepared to provide quality care for this population.While
direct contact with patients and families has been shown
to have the most powerful effects on decreasing stigma,
indirect contact through film and faculty/student discus-
sion is also effective at decreasing stigma but to a lesser
extent.25 Patient-centered communication courses, as well
as psychiatric elective courses, can decrease stigma and
teach professional interactive skills. Faculty offering men-
tal health electives used media presentations, first-hand
exposure to psychiatric patients while hospitalized, or in
the classroom, and contact with mental health and neuro-
logic disorder advocacy organizations.26,27 Experiential
learning through IPPEs and APPEs where students use
their knowledge and skills to directly care for patients un-
der faculty supervision has been described as the best
means of learning psychiatric and neurologic therapeutics
while decreasing stigma associated with these disor-
ders.20,24,28-30 A United Kingdom study showed only
one-third of pharmacy programs offer experiential learning
in psychiatry. Consequently, most pharmacy graduates in
the UK reported feeling uncomfortable speaking to patients
with mental illness and acknowledged deficits in how to
manage commonpsychotropicmedication-related issues.24

Figure 5. Skills applicable to neuropsychiatric pharmacy practice. Represents members’ views on skills that should be taught in pharmacy
schools compared to skills they actually teach in the curriculum of their pharmacy program.Members were given the list of skills displayed
on the Y-axis and asked to respond “yes” or “no” with regard to “should be taught” or “is taught.” The X-axis shows the percentage of
responders. Approximately 130 of 173 members responded although the absolute number of responses for each skill varied.
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Our 2015 survey showed that pharmacy programs in
the United States on the whole offer more experiential
learning opportunities in psychiatry compared to phar-
macy programs in the UK, but because APPEs in psychi-
atry and neurology are electives, most students graduate
without a practice-based experience in psychiatry or neu-
rology. Limited sites and preceptors with expertise in
psychiatry and neurology are two additional reasons for
a lack of IPPE and APPE experiential learning opportu-
nities according to a 2007 survey of psychiatric pharmacy
curriculum and according to comments from respondents
to our 2015 survey.20 Data have been published describ-
ing the “how-to’s” of developing psychiatric APPEs.28-30

These papers show how to incorporate interprofessional
education while learning knowledge and skills during
a psychiatric APPE, which the authors’ feel is an essen-
tial component of these experiences. Resources are
available for individuals interested in learning more
about best practices or potential barriers for implement-
ing psychiatric APPEs.31

Table 1 shows the mean number and types of expe-
riential learning opportunities in psychiatry and neurol-
ogy for pharmacy students. The majority of elective
APPEs in neuropsychiatry are located in acute care units
which may not adequately prepare pharmacists who will
be primarily working with patients in the community or
ambulatory care settings. Furthermore, neuropsychiatric
content is generally not taught within ACPE’s four re-
quired APPEs (acute care, ambulatory care, systems,
and community practice).32 These core APPEs and IPPEs
should include more content and experiential learning
opportunities in neurology and psychiatry for several rea-
sons: one out of every four people is diagnosedwith a psy-
chiatric and/or neurologic disorder, these disorders are
chronic conditions in most cases, hands-on experience
offers the best opportunity to combat stigma, and health

disparities currently exist for patients with these disor-
ders. APPEs and IPPEs that integrate a psychiatry and/
or neurology component would also meet several of
the educational outcomes established by the Center for
the Advancement of Pharmacy Education (CAPE) in-
cluding patient-centered and population-based care, patient
advocacy, interprofessional collaboration, and cultural
sensitivity.33 Although exposure to individuals with neu-
ropsychiatric disorders can be accomplished outside of
IPPEs and APPEs, if merely offered as an elective didactic
opportunity, only a minority of students may benefit. It
should be noted that experiential learning in neuropsy-
chiatry is part of the required experiential curriculum for
medical and nursing programs in the United States.34,35

Table 2 provides a short list of places where student learn-
ing opportunities can be created in neurology and psychi-
atry within required ambulatory care and acute care
pharmacy experiences. Information was derived from sur-
vey data, author experience, and educational literature.36

Today’s pharmacists interact with individuals who
have neurologic and psychiatric conditions in many set-
tings. They are asked to provide comprehensive medica-
tion management to these patients who frequently have
comorbid conditions such as diabetes, hypertension, or
gastrointestinal disorders. Collaborative practice models
are increasingly utilized in health systems such as the
patient-centered medical home or The Veterans Health
Administration Patient Aligned Care Team (PACT) to
increase access to comprehensive medication manage-
ment for patients.37 These settings employ pharmacist
specialists who, for the most part, learned through com-
pletion of a residency, a fellowship or by practicing for
several years.38 They also employ non-specialist phar-
macists who practice in acute care and ambulatory care
settings.37 Care models that demonstrate collaboration
between pharmacist specialists and generalists are

Table 1. Advanced Practice Pharmacy Experiences (APPEs): Available Sites, Preceptors, and Placementsa

Type of APPE Placement
Number of Sites

(mean; median; range)
Number of Preceptors
(mean; median; range)

Number of Placements
(mean; median; range)

Acute inpatient psychiatry 2.8; 2; 0-15 3.5; 2.5; 0-15 19.6; 16; 0-83
Acute inpatient neurology 0.9; 0; 0-12 0.8; 0; 0-10 3.8; 0; 0-23
Ambulatory psychiatry general 1.0; 1; 0-6 1.1; 1; 0-5 5.3; 4; 0-43
Ambulatory neurology general 0.2; 0; 0-2 0.2; 0; 0-1 1.4; 0; 0-16
Ambulatory psychiatry specialty 0.2; 0; 0-2 0.3; 0; 0-2 1.8; 0; 0-18
Ambulatory neurology specialty 0.1; 0; 0-2 0.2; 0; 0-2 1.3; 0; 0-26
Geriatric psychiatry 0.5; 0; 0-10 0.7; 0; 0-12 3.9; 0; 0-55
Pediatric psychiatry 0.2; 0; 0-2 0.2; 0; 0-1 0.7; 0; 0-12
Forensic psychiatry 0.1; 0; 0-2 0.2; 0; 0-3 0.9; 0; 0-14
Substance use disorders 0.3; 0; 0-2 0.4; 0; 0-4 2.6; 0; 0-18
aTable 1 displays the number of sites, preceptors and placements for each type of advanced practice pharmacy experience reported by each
responding pharmacy program. The mean, median, and numerical range of responses are presented for each category
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increasingly utilized to provide much needed collabora-
tive care to patients with medical and neuropsychiatric
conditions (eg, schizophrenia and cardiovascular dis-
ease).37 A recommended set of outcomes for students
that could be adopted by faculty leading curriculum
and assessment include:

1. Analyze the types of neurological and psychiatric
emergencies and the actions necessary to improve
patient outcomes (eg. prevent status epilepticus,
prevent a suicide attempt).

2. Given a patient with a psychiatric or neurologic
disorder, evaluate issues of social, culture, family

and economics that impact access to care and en-
gagement in treatment.

3. Analyze how pharmacodynamics, pharmacokinet-
ics, pharmacogenomics and medicinal chemistry
impact personalized care of individuals with psy-
chiatric and neurologic disease.

4. Evaluate the role of the pharmacist as educators in
prevention and recognition of psychiatric and neu-
rologic disorders and in counseling on psychotro-
pic and neurologic drugs.

5. Analyze and provide solutions for the multiple
mechanisms that can cause harm in patients with

Table 2. Creating Practice-Based Learning Opportunities in Neurology and Psychiatry for Pharmacistsa

Institution or Organization Practice-Based Learning Opportunity

Academia Classroom, online or hybrid live/online courses
Clinical Practice: design IPPE and APPE
Research: clinical and translational science

Administration P&T, Quality improvement, safety committees, prior authorization department in health
plans, courts

Ambulatory (Outpatient) Neurology specialty clinics: MS, epilepsy, headache, pain, movement disorder, traumatic
brain injury

Psychiatry specialty clinics: psychotic disorders, mood disorders, anxiety disorders,
cognitive disorders, sleep disorders

Partial hospitalization clinics: eating disorders, personality disorders, substance use
disorders, dual diagnosis (substance use and psychiatric disorder), intellectual disability

General outpatient CMM practice models

Community Pharmacy Specialty pharmacy - multiple sclerosis therapies, Clozapine REMS monitoring, mental
health screening programs, cognitive impairment/memory screening

Forensic Centers Penal code units at state hospitals, jail psychiatric wards

Government CDC, NINDS, Centers for Medicare and Medicaid, FDA, courts

Hospitals Neurocritical care ICU, neurosurgery, neurology, general medicine, emergency department,
Acute care psychiatry

Long-term Care/Nursing Homes Medication reviews, gradual dose reduction of antipsychotics, drug interaction screening

Managed Care General neurology and general psychiatry clinics, neurology & pregnancy specialty clinics,
refill clinics

Organizations National Alliance on Mental Illness, National Stroke Association, National Parkinson’s
Foundation, Epilepsy Foundation, Autism Treatment Network, etc.

Pharmaceutical Drug Companies Research, marketing, technology

Technology Companies Medical apps, devices, patient tools, diagnostic devices, genetic companies (Proove), etc.

Veterans Affairs (VA) Centers of excellence and inpatient behavioral management
ahttps://cpnp.org/about/public/faq
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psychiatric and neurologic disease (prevent drug
toxicity or drug overdose).
The overarching question under consideration in this

discussion is whether the current state of curricula is
enough, ideal or appropriate for students who will prac-
tice as pharmacists six to 50 years hence. The likely an-
swer to the question is “no.” However, curricula are
already too full, sowhat should faculty focus on for teach-
ing psychiatry and neurology and how many hours of
exposure is enough? Rather than focusing on how much
exposure to psychiatric or neurologic topics are needed in
the classroom versus experiential settings or anticipating
future needs, perhaps the actual question is what do stu-
dents need to know about engaging people to actively
participate in their own health care. Core to our practice
is the safety and well-being of an individual. The chang-
ing dynamics of health care and disease burden will con-
tinue to challenge our core mission. Providing students
with an opportunity to develop skills and competencies
that can be applied to preventing disease and improving
a person’s overall health has been endorsed by health care
professional organizations such as the Association of
American Medical Colleges, the Commission on Colle-
giate Nursing Education, AACP, and ACPE.

The American College of Clinical Pharmacy (ACCP)
sought to assist pharmacy programs with making more
objective curricular decisions on the breadth and depth of
content based on frequency of disease, socioeconomic im-
pact, and pharmacist involvement, thus lessening the im-
pact of faculty preference/expertise on curricular design.
To this end, ACCP’s Educational Affairs Committee de-
veloped the 2016 Pharmacotherapy Didactic Curriculum
toolkit, an update of the original 2009 guidance docu-
ment. The committee categorized therapeutic content
areas and assigned a rating from Tier 1 to 3. A “Tier 1”
indicates the highest priority content as students are ex-
pected to be able to provide care to patients with these
conditions upon graduation and licensure and “3” the
lowest, which means students and residents may need to
educate themselves on these conditions outside of the
educational and training setting.19 Tier 1 conditions in-
clude headache, neuropathic and nociceptive pain, de-
pressive and anxiety disorders, insomnia, and alcohol,
opioid, tobacco use disorders. Tier 2 conditions consist
of epilepsy including status epilepticus, Parkinson’s dis-
ease, multiple sclerosis, neurocognitive disorders (de-
mentias), stroke (listed under cardiovascular disorders),
traumatic brain injury (listed under critically ill patients
so no recommendation for educating students of the
long-term sequelae including behavior disturbances),
attention-deficit/hyperactivity disorder, bipolar disorder,
obsessive-compulsive disorder, schizophrenia, substance

use disorders other than the ones included in Tier 1, and
post-traumatic stress disorder. Autism spectrum, eating,
and personality disorders weremoved to Tier 3 indicating
that education on these conditions is not necessary for
pharmacy students.19 This suggestion is in sharp contrast
to the average number of hours recommended by CPNP
members for these topics. CPNP’s task force could not
assess the impact of the 2009 ACCP’s Pharmacotherapy
Toolkit on curriculum development given neither survey
asked about its use. This survey was administered prior to
the publication of the 2016 update.

In our survey, the majority of respondents said that
certain professional activities should be taught as part of
the doctor of pharmacy curriculum; similar to the entrust-
able professional activities (EPAs) proposed by AACP.
These included mental status examination, neurological
examination, motivational interviewing, shared decision
making, psychiatric rating scales, and side effect moni-
toring scales. Other essential skills are mental health
prevention and identification of individuals in need of
mental health treatment (eg, depression screening).8 It
will be important for programs to identify core curric-
ulum where these skills can be taught, opportunities for
interprofessional interaction, team development, and
destigmatization.

Once universal EPAs are established by AACP, they
can serve as the framework for defining EPAs specific to
psychiatry or neurology. At an institutional level, it will
be important to define the set of skills students need to
obtain during the didactic portion of their education and
what additional skills are obtained through the IPPE(s)
and APPE(s). This process may also help identify current
gaps and allow programs to justify the need for additional
psychiatric and/or neurologic pharmacy faculty.

There are many places across a curriculum where
topics in neurology and psychiatry can be integrated (Ta-
ble 3). Not every student is going to be exposed to every
topic listed in Figures 2, 4 and 5. The important concepts
for student pharmacists to ensure competency into the
future are integrity, communication, working with the in-
terprofessional team, and learning from, with, and about
each other in addition to collaborating with students from
other disciplines. Other neuroscience competencies es-
sential for a general practitioner include the ability to
counsel individuals and families, recognize acute neuro-
logical and psychiatric conditions that require higher
levels of care, and develop treatments considering social,
cultural and economic considerations of individuals. Ex-
periential gaps in neuropsychiatry can be addressed by
encouraging students to engage in extracurricular ac-
tivities with local chapters of the National Alliance on
Mental Illness or the Epilepsy Foundation, or national
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Table 3. Recommended Topics, Concepts and Curricular Considerations for Person-centered, Team-based Care in Neurology and
Psychiatry

Topic Concept Year Curricular Considerations

Wellness: Brain Health and
Mental Health

Education supporting wellness and mental
health, mindfulness, screening for early
detection and treatment

P-1 plus Introductory Practice (IPPE),
communications, alternative/
complementary medicine

Person or Patient Perspective on
Neurologic or Psychiatric
Diagnosis and Pathology

Quality of life P-1 plus Introductory Practice (IPPE)
Family education and support
Cultural competency
Non-medicine approaches
Addressing stigma

Interprofessional Course,
complementary and alternative
medicine, consumer organizations

Disorders of Sleep (Insomnia,
Apnea)

Sleep hygiene, consequences of poor
sleep, public health, non-medical
treatments

P-1 plus Pharmacotherapy, laboratories, IPPE,
APPE community, ambulatory

Social Aspects of Psych/Neuro
Disorder

Daily living activities-driving-public
transportation, discrimination

P-1 plus IPPE, Interprofessional communications/
ethics health fairs, patient panel

Importance of Team Neurologist/psychiatrist-pharmacist-
nurse-PA-social worker-physical
therapist

P-1 plus IPPE, Interprofessional Education,
Advanced Practice (APPE)

Neurologic Exam and Mental
Status Exam

Specific systems, cranial nerves,
components of MSE

P-1 plus Laboratories, IPPE, APPE, OSCE

Introduction to Therapeutics Medications, non-medicine interventions,
motivational interviewing

P-1 plus Pharmacotherapy, CMM, laboratories,
IPPE community or inpatient

Neurologic or Psychiatric
Emergency

Emergency care/status Epilepticus/stroke/
suicide attempt

P-1 plus First aid, laboratories, IPPE, APPE

Dementia (Alzheimer’s,
Frontotemporal, Vascular)

Family care, drug interactions, psychiatric
components

P-2 plus Pharmacotherapy, community
pharmacy, APPE ambulatory

Autism Spectrum and
Developmental Disorders

Pediatric and adult functional and social
implications

P-2 plus Pharmacotherapy, APPE ambulatory or
psychiatry

Epilepsy Personalized medicine, comorbidities
(med/psych)

P-2 plus Laboratories, pharmacotherapy, APPE
ambulatory neurology

acute, chronic, emergent seizures

Headache/Migraine Acute, Chronic and Emergency care.
Comorbidities

P-2 plus IPPE, laboratories, APPE ambulatory,
pharmacotherapy

Multiple Sclerosis Myasthenia
Gravis Peripheral Nerve and
Neuromuscular Disease (ALS)

Daily activities, acute and chronic,
relapsing, variations in presentation,
referral process

P-2 plus Pharmacotherapy, laboratories, APPE
ambulatory, inpatient

Substance Abuse Public health, recovery, wellness P-2 plus Laboratories, pharmacotherapy, IPPE
community, APPE ambulatory,
psychiatry

(Continued )
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involvement with the College of Psychiatric and Neuro-
logic Pharmacists (CPNP) and with a local student chap-
ter if available. Curriculum committee members should
focus on developing learning opportunities that help stu-
dents achieve knowledge and skills in areas of social,
economic, cultural and personalized medicine while giv-
ing them experience with individuals with neurologic or
psychiatric disease in both required and elective IPPEs
and APPEs.

One of the most compelling strengths of this study is
that it is the first to report objective data on clinical phar-
macy program curriculum for both psychiatry and neurol-
ogy in the United States. A second notable strength is our
survey response rate with 56% of pharmacy programs
responding and 65% of CPNP members responding. A
third strength is the high percentage of board certification
amongmember respondents signifying specialized knowl-
edge and skills in psychiatry and neurology to inform
curriculum recommendations. At the time of the sur-
vey, 652 pharmacists (72.2%) out of the total number
of 903 holding BCPP certification per the Board of
Pharmacy Specialties were members of CPNP and were
included in the survey if they reported an academic affili-
ation.43

There are several limitations to our study. First, the
initial choice of 0.1-1 hours spent teaching therapeutics
topics that was included on both surveys could have led to
inaccuracies in time allotted to a given topic. If 0.1-1 hour
was selected by a program or member, it was counted as
1 hour in the analysis but it may have been as short as
6 minutes of instruction time. Second, partially answered
surveys were included in the analysis leading to vari-
able denominators in calculating percentages. Third, and
perhaps most significant, is the inherent potential for bias
and inaccuracies with survey-based data. For example,
information provided in the pharmacy program survey

may not have been accurate depending upon the role of
the faculty who filled out the survey and whether or not
they sought out other persons (eg, experiential directors)
who might be more knowledgeable regarding certain
information requested.

Member survey data was weighted more heavily to
those practicing in psychiatry than neurology and this
likely biased the results. Of the current membership of
CPNP who are BCPPs, 91.3% of the members indicate
a specialty in psychiatry versus 12.8% in neurology (some
members self-reported having specialties in multiple
areas). This difference in percentage was also observed
in the sample sent and the survey (94.7% vs. 14.8%).
From the survey results, pharmacists who taught the neu-
rology components of the curriculum were much more
likely to hold board certification in pharmacotherapy
(BCPS). According to the Board of Pharmacy Specialties
2015 Annual Report, 17,711 pharmacists are BCPS.44

Only 32 respondents to our survey were BCPS, which
represents less than .2% of all pharmacists holding this
board certification. Future studies may include sampling
a larger number of pharmacists with a BCPS to inquire
about their teaching the neurology components of the
curriculum.

CONCLUSION
Psychiatric and neurologic therapeutics coursework

was included in all accredited U.S. pharmacy programs
that responded to our survey in 2015. A minority of pro-
grams relied on didactic lectures to deliver content with
limited IPPEs and APPEs in psychiatry and neurology.
Most schools offered some APPE opportunities while
IPPEs in psychiatry or neurology were non-existent or
underdeveloped at most programs. APPE opportunities
in psychiatry outnumberedAPPE opportunities in neurol-
ogy by 5 to 1. Programs relied onBCPPs to teach topics in

Table 3. (Continued )

Topic Concept Year Curricular Considerations

Pain Acute, chronic, non-medicine treatments P-2 plus Pharmacotherapy, APPE ambulatory,
pain management

Parkinson and Psychiatric
Comorbidity

Family support, limiting daily activities,
drug interactions, psychiatric
components

P-2 plus Pharmacotherapy, laboratories,
community pharmacy, APPE
ambulatory, neurology

ADHD Developmental pediatrics, brain and
behavior, long-term drug efficacy and
safety

P-2 plus APPE acute care, APPE ambulatory
care, community pharmacy

Consensus recommendations from authors
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psychiatry over 50% of the time while BCPSs were relied
upon to teach traumatic brain injury, stroke, and pain
syndromes.50% of the time.

Psychiatry and neurology are therapeutic areas par-
ticularly well-suited to teaching person-centered, team-
based care along with entrustable professional activities
as required in ACPE standard 2016. Curriculum planners
and educators have many opportunities to integrate neu-
ropsychiatric content into pharmacy programs using
active learning strategies such as TBL, PBL, and case
conferences. Pharmacy programs should consider re-
quiring an experiential component in psychiatry and/
or neurology at some point in the four-year pharmacy
curriculum and there are opportunities to integrate these
into required APPEs such as ambulatory care. Board cer-
tified academicians practicing in neurology and psychia-
try concur with available studies demonstrating that
firsthand experience in caring for a person with a psychi-
atric or neurologic disorder is the best way to teach skills,
destigmatize neuropsychiatric disorders, and prepare grad-
uates todeliver a high standardof care to the approximately
25% of the population living with a psychiatric and/or
neurologic disorder.
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